M
any evidence-based interventions (EBIs) exist to address a variety of health issues, but most have not been designed to maximize fit for health disparity populations (see the box on page S95 for definitions of terms used in this essay). Health disparity populations have been underrepresented in research testing the efficacy of interventions to improve health. 3, 4 Resulting problems with EBI relevance and implementation challenges with health disparity populations can have significant consequences. Low rates of EBI adoption or sustainability in settings that serve disadvantaged populations diminish the capacity of EBIs to reduce or eliminate health disparities by limiting access to these potentially helpful interventions. Moreover, adoption of EBIs for which advantaged populations show greater benefit may actually increase health disparities. 5 If EBIs are to reduce health disparities, they must be tailored to the needs and characteristics of the intended health disparity populations as well as the settings in which these populations receive services. 6 Thus, intervention adaptation by practitioners who serve health disparity populations is often a necessary step in the EBI implementation process. Researchers can provide invaluable information to practitioners to inform what types of adaptations may be most effective. Unfortunately, a significant disconnect exists between the types of information that practitioners find useful and the predominant types of information that intervention adaptation researchers are producing. Studies examining how public health practitioners use research evidence find that funder and organization leadership priorities and guidance are of primary importance, and research evidence, particularly findings from an individual study, is much less likely to be used to inform decision-making. 7, 8 Practitioners also often consider local evidence, including stakeholder input and success stories in the organization or similar settings, as more relevant than research studies with questionable applicability or conflicting findings. 8, 9 This hierarchy of information according to the relevance and value for practitioners is depicted in Figure 1 .
By contrast, even though intervention adaptation research falls at the end of the translational research spectrum, which ranges from basic research to population-level health outcomes research, 10 much intervention adaptation research is not necessarily geared toward informing the work of practitioners responsible for achieving those community-or population-level health outcomes. For example, the most common type of grant application related to intervention adaptation submitted to the National Institute on Minority Health and Health Disparities (NIMHD) involves the development and evaluation of EBIs adapted for a particular health disparity population, with the adaptation process led by researchers. Far less common are application submissions that characterize and evaluate adaptations of EBIs done in the field by community organizations or practitioners.
Thus, as depicted in Figure 1 , we argue that much of current intervention adaptation research follows the existing research hierarchy, which places high value on methodologies with high internal validity, such as the randomized controlled trial, and lower value on methodologies that emphasize local context, such as case studies and the analysis of practice-based evidence. 11 This evidence hierarchy is essentially the opposite for practitioners, for whom local context and relevance are of greater value. This apparent disconnect between what researchers are currently doing and what is most useful to practitioners is of heightened relevance for the adaptation of EBIs for health disparity populations, as EBIs may be less likely to be successful for these populations "out of the box" than for more advantaged populations. One way to address this disconnect is for researchers to conduct rigorous and systematic analysis of local data to generate empirical evidence relevant to a broad audience of practitioners. We argue for enhancing the relevance of the growing science of intervention adaptation through research that informs evidence-based decision-making for practitioners adapting EBIs for health disparity populations. Specifically, we advocate an expansion of focus from researcher-developed and tested adaptations, a necessary and 
DEFINITIONS OF TERMS RELEVANT FOR PLANNED ADAPTATIONS BY PRACTITIONERS SERVING HEALTH DISPARITY POPULATIONS
Adaptation: modifications to content, format, or mode of delivery to an EBI in response to the needs and preferences of the target population or characteristics of the intervention setting to maintain or improve an EBI's effectiveness.
Researcher-led adaptation: adaptation by researchers or originators of the EBI.
Ad hoc adaptation: adaptation by practitioners during intervention implementation or delivery. Planned adaptation: adaptation by practitioners before intervention implementation.
Evidence-based interventions: tested prevention and treatment interventions, also identified as evidence-based practices, empirically supported treatments, and empirically validated treatments. EBIs address a variety of health conditions and may include singe or multilevel (e.g., individual, group, family, or community level) interventions. Science of intervention adaptation: the systematic examination through empirical observation or experimental manipulation of how adaptations to EBIs are originated and implemented, including evaluation of the efficacy and sustainability of the adapted EBI. Historically, the science of intervention adaptation has emphasized randomized controlled trials of adapted EBIs.
critical step that has facilitated the availability of EBIs for health disparity populations, to include research that informs planned adaptations conducted by practitioners. This topic emerged as a priority in the NIMHD science visioning process that brought together intervention researchers to identify strategies to further mature the field of health disparities research.
PLANNED ADAPTATIONS BY PROVIDERS
Researcher-led adaptations have been supported by a growing scientific literature that has identified frameworks 12, 13 to guide researchers developing and evaluating adapted interventions that maintain the original EBI's core components, while being responsive to the needs of the new population.
14 These adaptation models often involve a lengthy process that culminates in a clinical trial evaluating the effectiveness of the adapted intervention, a process that may take several months or years and external funding. Such models are likely to be of limited utility to practitioners because of the prolonged nature of the implementation and translation processes involved. 8 Practitioners faced with the urgent and complex health needs of disparity populations are typically on a more compressed timeline regarding the selection and adaptation of EBIs.
By contrast, practitioners who observe significant problems with an original EBI may introduce ad hoc adaptive changes in content or format in response to emerging needs of participants. Typically, these ad hoc adaptations have not been well documented or assessed for their effectiveness in producing desired health outcomes. Thus, the beneficial or detrimental effects of these ad hoc adaptations are often unknown. Because of the limitations of ad hoc adaptations, planned adaptations, in which practitioners engage local stakeholders in the planning and modification of an EBI to meet local needs, may be more successful and sustainable. 15 Although planned adaptations may be assessed as part of routine program evaluation by practitioners or funders, they have not typically been the focus of rigorous, systematic evaluation by researchers. However, generating evidence on planned adaptations and their effects on outcomes for health disparity populations could contribute substantially to the development of guidance to inform practice. For example, an agency planning to implement an EBI using licensed clinicians might conclude that using community health workers is more feasible for the setting and more culturally congruent for the target population. However, the agency may lack information about whether the intervention adapted in this way will retain its effectiveness, as some types of interventions may be more amenable to delivery by community health workers than are others. Although a variety of published frameworks exists to guide practitioners through the conceptual process to generate proposed adaptations, 12, 13 practitioners also need empirical data on the kinds of adaptations that are effective for certain populations and service delivery contexts. In the absence of systematic evidence on which to base their decisions on how to adapt, practitioners may have to rely on anecdotal evidence or case studies. 16 We would like to emphasize that research to inform and evaluate planned evaluations by practitioners does not refer to research adaptations conducted in collaboration with practitioners or other community partners. This is already standard practice. Rather, we are advocating an expansion in emphasis from community-partnered researcher-led intervention adaptation studies to include community-partnered research to inform practitioner-led adaptations.
RESEARCH VISION FOR BUILDING THE EVIDENCE BASE
Because the original context in which an EBI was developed and the real-world needs of local health disparity communities can differ dramatically, EBIs often require extensive adaptations to intervention content and delivery. 17 Important factors practitioners often consider for such adaptations include acceptability, practicality, feasibility, and integrability, which are defined and described in the box at the top of page S97. Adaptations addressing these factors to improve the fit of an EBI with a population or setting may lead to changes in modality (e.g., in-person vs Web based), level of intervention (e.g., family vs individual), setting (e.g., community based vs clinic based), personnel to deliver or support the intervention (e.g., community health worker vs licensed professional), or content (e.g., emphasis on wellness rather than illness) of EBIs.
Practitioners may use a variety of approaches to identify appropriate strategies to improve the acceptability, practicality, feasibility, and integrability of an EBI, such as funder guidance, consultation with intervention developers, community input, and past experience. However, even if there is a strong conceptual rationale for making specific adaptations, little information may be available about whether such adaptations are likely to produce successful outcomes.
The following recommendations lay out a critical research agenda that can be used to provide empirically supported answers to key questions practitioners may have about adaptation decisions. This agenda, summarized in the box at the bottom of page S97, is organized around 2 distinct research activities: analysis of practice-based data and intervention studies.
SYSTEMATIC ANALYSIS OF PRACTICE-BASED DATA
Although meta-analyses on the effectiveness of different types of adapted interventions, particularly cultural adaptations, have been conducted, 18 these studies have examined only a small portion of the universe of adapted interventions that are implemented in practice. 2, 19 Because the vast majority of adaptations of EBI are not represented in the published scientific literature, data are lacking on the types of adaptations that have been undertaken in practice and their impact on intervention effectiveness and sustainability. 20 This "in-the-field" practice-based evidence can generate more data points with respect to the multitude of EBIs, target populations, intervention settings, and specific adaptations than could ever be accomplished through randomized trials or meta-analyses of published studies. Analysis of practice-based data can also address the issue of the lack of relevance of research findings compared with local evidence-this approach offers the opportunity to aggregate locally collected data to enhance applicability to many more settings. Practice-based data can be particularly useful in understanding the incremental benefit of using adapted interventions over the original EBI, effectiveness of different types of adaptations in different contexts, the utility of using established adaptation frameworks, the success of different types of community engagement strategies, and the impact of adapted interventions on health disparities.
Adapted vs Original Interventions
Practice-based data can be used to assess the effectiveness of adapted EBIs for different health disparity populations relative to the original EBI. Meta-analyses and systematic reviews find that some culturally tailored interventions, particularly mental health interventions, appear to be more effective with racial/ethnic minorities than do those developed for a general or nonminority population. 21 However, direct comparisons of tailored and nontailored interventions in the same research study are rare, and findings among studies that do provide direct comparisons are inconclusive. 20, 22 Some culturally adapted interventions demonstrate increased engagement of health disparity populations without a corresponding improvement in health outcomes. 22 More common than direct comparison, adapted interventions are often compared with usual care or some other condition, indicating that the adapted intervention "works" but not necessarily that it works better than the original EBI. Analysis of practice-based data can determine whether intervention benefits are similar to 
TYPES OF ADAPTATIONS PRACTITIONERS MAY CONSIDER WHEN ADAPTING EVIDENCE-BASED INTERVENTIONS (EBIs) FOR HEALTH DISPARITY POPULATIONS

Effectiveness of Different Adaptations
Data about the types of adaptations undertaken in practice and their impact on intervention effectiveness and sustainability would be invaluable to practitioners faced with their own decision-making regarding adaptation. Such practice-based evidence from settings that serve health disparity populations could answer fundamental questions about the effects of specific types of planned adaptations undertaken to improve acceptability, practicality, feasibility, and integrability with respect to targeted health conditions or outcomes, service delivery systems, and population characteristics and preferences.
Utility of Published Adaptation Frameworks
In addition to a need for evidence about the effectiveness of specific intervention adaptations, evidence is also needed about the process of adaptation. Various intervention adaptation frameworks and strategies have now been published in the scientific literature. 13 Many frameworks emphasize acceptability or practicality of EBI content or format more than feasibility and integrability. These additional dimensions are likely to require adaptation for use with health disparity populations. Therefore, analysis of the use of frameworks and strategies, the duration of the adaptation process, and the ultimate success of implementing the adaptation would help practitioners determine which frameworks may be most useful for their setting and populations. In addition, data from these planned adaptations can also provide empirical feedback for expanding and improving existing adaptation frameworks.
Success of Community Engagement Strategies
It is generally accepted that obtaining the perspectives, priorities, and preferences of the target communities and other stakeholders is essential to successful implementation and sustainability of EBIs. 23 To build the evidence base in this area, research is needed to understand which engagement strategies may be most useful for obtaining stakeholder input about adaptation for health disparity populations under various circumstances. Information regarding the acceptability, cost, and utility of different community engagement strategies (e.g., town hall meetings, presentations to community organizations and advocacy groups, consumer focus groups, client interviews) could identify cost-effective methods for engaging communities in efforts to adapt EBIs.
Impact on Health Disparities
In the general population, studies have shown that local adaptations can maintain or increase an EBI's effectiveness. 24 However, the impact of adaptations made to EBIs on health disparities is largely unknown, as this metric is missing from most evaluations of intervention success. 25 Most evaluations are limited to assessing improvement in health outcomes for a particular health disparity population rather than whether the intervention closed the gap in outcomes between health disparity populations and their more advantaged counterparts. This information is critical to practitioners and funders whose mission includes reducing or eliminating health disparities.
INTERVENTION STUDIES TO INFORM ADAPTATIONS
It is not possible for clinical trials evaluating individual adapted EBIs to provide sufficient evidence to inform practitioners across the full gamut of EBIs, service settings, and target populations. 26 However, certain types of intervention studies can generate specific information that may be difficult or impossible to obtain from practicebased data. Two types of intervention research can build the evidence base for adaptation for health disparity populations: identification of critical intervention elements and cost effectiveness of adapted interventions.
Ascertaining Critical Components
Across adaptation frameworks, a common theme is the importance of retaining an EBI's core elements. Identifying the theories underlying the approach and content of an EBI is important in clarifying the intervention's intended effects for changing targeted outcomes. The assumption is that adaptations that do not retain the core theoretical components will lose effectiveness because the mechanisms of action are diminished. Whether all or some of these core components are necessary to achieve desired health outcomes remains an empirical question in addition to a conceptual one.
Multiphase optimization strategy (MOST) trials, which use a factorial design to randomly assign participants to different combinations of interventions or intervention components, can be used to determine which elements are critical to EBI effectiveness and which can be omitted without compromising intervention benefits. 27 MOST designs have the advantage of allowing the testing of multiple intervention elements and combinations of elements without requiring large sample sizes that would be needed to compare complete interventions. 27 Results from MOST designs also may be particularly useful to address feasibility and acceptability issues. Practitioners can use this information to make informed decisions regarding which elements of an EBI may be best suited to the resources and capacities of their organizations and the preferences of the target population. 28 Similarly, Sequential Multiple Assignment Randomized Trial designs, in which interventions or intervention components are tested in sequential, randomly assigned stages, may also be useful to identify critical intervention elements. 29 Particularly for resource-poor settings or target populations with limited time or ability to participate in lengthy multicomponent interventions, these designs may help to identify intervention decision rules, such as offering more costly or timeintensive components of an EBI only to those who do not benefit from less intensive components.
Cost-Benefit Analysis of Adapted Interventions
Cost considerations are critical to practitioners and funders when selecting and adapting EBIs. Adaptations that facilitate engagement of disadvantaged populations, such as greater frequency of contact with providers or the addition of community health workers, may increase the costs of an EBI. Alternatively, practitioners may consider adaptations to reduce the cost of an EBI to fit the available budget or resources, such as shortening the intervention or replacing licensed health care professionals with peer advisors or paraprofessionals to deliver the intervention. Cost-effectiveness analyses to examine the costs and benefits of EBIs and adaptations from individual, provider, payer, or societal perspectives offer unique information not likely to be available from practice-based data. These data can provide funders, implementers, and policymakers with needed information on the costs and resources necessary for adapting, implementing, and sustaining EBIs in various settings.
INFRASTRUCTURE TO ACHIEVE RESEARCH VISION
Advancing a research vision to inform evidence-based planned intervention adaptation for practitioners requires a paradigm shift to move beyond existing silos that separate intervention research, implementation research, service delivery, and program evaluation. Capacity building to promote links across these domains is needed in the areas of research prioritization and funding, data platforms, and training for practitioners and researchers.
Research Prioritization and Funding
As mentioned, the hierarchy of research evidence regarding health interventions has placed the individual-level randomized controlled trial at the highest level, 11 with nonrandomized intervention designs and analysis of practice-based data falling lower in the hierarchy. To address the implementation gap between efficacy trials and adoption of EBIs in practice, the field of implementation science has introduced a series of alternative research designs to better evaluate intervention implementation and effectiveness in various practice settings and communities. Examples include benchmarking studies, which test adapted interventions by using rigorous pretest and posttest measures and comparing the effect sizes to that of the original EBI without the need for a new randomized controlled trial, 30 and interrupted time-series analysis, which involves multiple assessments before and after intervention initiation. 31 These and other alternative designs may be especially appropriate for conducting adaptation research because of their explicit focus on external validity and the heterogeneity of populations and settings in which interventions are delivered. 32 To understand and promote the adoption of EBIs in diverse settings, it is critical that these alternative designs be accepted and adopted to provide relevant and valuable evidence that can inform practitioners. 33 This needed prioritization is unlikely to happen in the absence of specifically targeted research initiatives, as the prevailing research hierarchy often makes it difficult for applications proposing implementation studies and analysis of practice-based evidence to fare well in peer review and receive funding. In the absence of grant funding, academic institutions are less likely to recognize this type of research as sufficient for faculty promotion or tenure. 34 Research funders can lead the way by developing specific funding initiatives, providing guidance for maintaining rigor and reproducibility in such studies, and establishing peer review panels with appropriate training and expertise. More grant funding, in turn, can promote greater acceptance and endorsement of this research in academic and research institutions.
Platforms for Housing Archival Data
Chambers and Norton argue for a novel approach called the adaptome to better understand "the complexity of pathways that better characterize research-topractice processes," 2(pS125) especially those that occur in practice settings and outside the research enterprise. The adaptome challenges the assumption that EBIs declared to be efficacious under randomized controlled trials are fully optimized and require no further changes. An adaptome data commons that archives data on various types of adaptations performed by both researchers and practitioners could serve as the basis for generating evidenced-based guidance on intervention adaptation for health disparity populations. EBI registries could feed into the adaptome data commons and could include channels for practitioners to submit feedback on their experiences with implementation of these EBIs, as well as findings from research studies, that could inform future designs, development, and implementation. 35 The adaptome data commons could also create a useful classification system of distinct types of adaptations, such as the one developed by Stirman et al. 36 to facilitate data archiving and retrieval. Potential categories of adaptations include adding, removing, substituting, or reordering intervention elements; shortening the length or number of sessions; and changing the delivery format (e.g., from in-person to online sessions), target population (e.g., individual to family intervention), intervention setting (e.g., clinic based to school based), or intervention personnel (e.g., licensed health care professional to community health worker). This classification system also could include methods of obtaining community and other stakeholder input, personnel, and other resources required to implement the adapted intervention, the effectiveness and sustainability of the adapted EBI, and the impact on reducing health disparities using common metrics. 37 Federal agencies such as the National Institutes of Health could host the adaptome data commons. For example, NIMHD is currently developing an intervention portal to serve as a repository for interventions shown to improve minority health or reduce health disparities. This portal is part of HDPulse (https://hdpulse. nimhd.nih.gov), an ecosystem that provides access to health disparities-related data and resources to design, implement, and evaluate evidence-based programs. The adaptome data commons could be an extension to this portal or similar federally sponsored data repositories or intervention compendia.
The commons curators could enter data from the original EBI as adaptations are entered into the system. Efforts to populate the commons could be facilitated if government funders of service delivery (e.g., Centers for Disease Control and Prevention, Substance Abuse and Mental Health Services Administration, Health Resources and Services Administration, and state health departments) required submission of data into the system by the practitioners they support to deliver EBIs. Research funders could require grantees to submit data about research adaptations into this system. However, even if data entry into the system were entirely voluntary, invaluable information could still be obtained from practitioners invested in tailoring EBIs to best serve the needs of health disparity populations. As an example of a voluntary repository, the Third Mission Institute (Instituto Tercera Mision) in Puerto Rico has established a local commons-like repository of EBI information and data. This institute works in partnership with local community-based organizations (http://archivopbe.info/home) in archiving treatment and prevention protocols of local evidence-based information and analysis to support the efforts of practitioners. 38 Once populated with data on adaptations by researchers and practitioners, the adaptome data commons could serve as a source of secondary data for subsequent analyses by researchers (e.g., to identify the types of EBIs originally developed for in-person delivery that could be successfully adapted to an online format). The published results from such analyses could be entered into the commons so that they are more accessible to practitioners. In addition, the data commons could offer practitioners the opportunity to search for specific examples of adaptations that have been successful in settings or populations similar to their own (e.g., to determine whether a particular smoking cessation EBI had ever been successfully adapted for use with a rural American Indian/Alaska Native population) and address a specific challenge that practitioners face in trying to find relevant information that is scattered across different sources and media.
39
Training in Research, Reporting, and Analysis
To contribute to and use the adaptome data commons, practitioners could receive training on processes of adaptation that retain intervention effectiveness, the use of practice-based data to inform adaptation decisionmaking, and the collection and reporting on subsequent intervention adaptations. Training for adaptation researchers should include alternative research designs beyond traditional individual-level randomized controlled trials, 32 as well as cost-effectiveness analysis. Training on systems science approaches may be particularly valuable in analyzing practicebased data to model the complexity and essential ingredients of successful real-world implementation. 40 Research training also should include community-engaged and community-based participatory research methods, as well as the use of mixed methods designs to provide a detailed understanding of ways to incorporate cultural factors into the adaptation and implementation of EBIs. 33 
CONCLUSIONS
The adaptation of EBIs by practitioners is a common occurrence across service sectors and populations. Practitioners who serve health disparity populations are presented with particular challenges because they are often faced with a choice between adhering to an EBI's content and format with high fidelity or making potentially significant adaptations to enhance acceptability, practicality, feasibility, and integrability-without knowing whether these adaptations will be successful in maintaining the EBI's effectiveness. Researchers can help practitioners make empirically informed choices by building the evidence base on how and why certain adaptations work, for whom, and under what conditions, as well as how these adaptations may reduce health disparities. Expanding the science of intervention adaptation to build the evidence base for health disparity populations is necessary to promote health equity and improve the nation's health.
